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iet and Survival after Ovarian Cancer: Where
re We and What’s Next?
YNTHIA A. THOMSON, PhD, RD, CSO; DAVID S. ALBERTS, MD
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HE PROBLEM
he prognosis after epithelial ovarian cancer treat-
ment remains dismal. It is estimated that 21,500
women will be diagnosed with ovarian cancer in

009; 14,600 will die of their disease, making ovarian
ancer among the most lethal of cancer diagnoses (1).
hereas ovarian cancer accounts for only 3% of new

ancer cases, it represents 5% of total cancer deaths in
he United States with a reported 5-year overall survival
ate for all stages of disease of 45.5%. Early detection
ontinues to be a major challenge and explains much of
he mortality because women diagnosed with local dis-
ase demonstrate a 92% survival rate. There are no
trong risk factors for ovarian cancer; however, age, nul-
iparity, family history, previous diagnosis of breast can-
er, estrogen therapy, and genetic variants in BRCA1 and
have been associated with greater risk. Regarding mod-

fiable risk factors, diet, physical activity, and body mass
ndex (BMI) hold promise for reducing the incidence of
his disease.

The role of diet and specific dietary constituents in the
evelopment of or survival from ovarian cancer is not
learly understood (2). Recently, an analysis of results
rom the Women’s Health Initiative study of 48,835 post-
enopausal women in the Diet Modification trial sug-

ested that long-term (8.1 years) reduction in dietary fat
as associated with a significant 40% reduction in ovar-

an cancer risk (3). Although this is the only prospective
ntervention trial evaluating the role of diet in ovarian
ancer prevention, this was a secondary analysis of a trial
argeting breast cancer risk reduction. Certainly, several
lanned epidemiological studies have suggested that high
at intake, high animal protein intake, and higher total
nergy intake as well as a Western diet are associated
ith an increased risk for this disease (4-12), as has the
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orld Cancer Research Fund/American Institute of Can-
er Research comprehensive report on the epidemiologi-
al evidence (13).

IET AND SURVIVAL
ew studies have evaluated the association between diet
nd ovarian cancer survival. The few that have evaluated
his association have focused on diet before or at the time
f diagnosis, not the impact of diet change after diagnosis.
n a case-control study by Nagle and colleagues, total and
aturated fat were shown to adversely affect ovarian can-
er outcome, with hazard ratios ranging from 1.06 to 1.32
14). Nagel also reported a protective association for
igher cruciferous vegetable intake, and a protective role
or green tea has also been suggested (15). More efforts to
ssess these associations using existing epidemiological
atasets, specifically in the United States, are warranted.
Beyond the role of diet in modifying risk for cancer

ecurrence, several reports have evaluated diet as a risk
actor for mortality. In fact, prediagnosis diet may influ-
nce mortality even more than it impacts recurrence of
ancer. For example, a 46% reduction in overall mortality
P�0.05) and a 44% reduction in cancer recurrence
P�0.08) (16) was shown in relation to higher vegetable
ntake among subjects diagnosed with oral cancer. Simi-
arly, a 43% reduction in overall mortality was shown in
he Life After Cancer Epidemiology (LACE) study of
reast cancer survivors in relation to intake of a prudent,
egetable- and whole-grain–rich diet (hazard ratio�0.57,
5% confidence interval [CI] 0.36 to 0.90) (17). Whereas
he Wheat Bran Fiber trial (18) and Polyp Prevention
rial (19) showed no significant reduction in adenoma
ecurrence with dietary interventions except among
hose reporting strict adherence to the high-vegetable
nd -fruit diet of the polyp prevention trial (20). An anal-
sis of prediagnosis diet among colorectal cancer survi-
ors suggested those with the highest Western diet score
ad a hazard ratio for disease-free survival of 3.25 (95%
I 2.04 to 5.19) and of 2.85 (95% CI 1.75 to 4.63) for
ecurrence-free survival (21). These studies reinforce the
eed to promote a cancer-preventive diet throughout life
o improve post-treatment survival.

In the report from Dolecek and colleagues in this
onth’s edition of the Journal (22), the authors provide

ew evidence that dietary factors, particularly total fruit
nd vegetable, red and processed meat, and milk intakes,
ay influence ovarian cancer survival. These findings

orroborate earlier work by Nagel and colleagues (14) and
re among only a select few studies of dietary associa-
ions with ovarian cancer recurrence and/or prognosis.

Although the study by Dolecek and colleagues is obser-

ational and, thus, carries all the well-described limita-
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ions of observational research, including an inability to
est causation, the findings suggest that prediagnosis
ietary patterns are associated with improved progres-
ion-free survival for ovarian cancer. This is important
ecause it suggests that adult habits or even lifelong
ietary habits, although not always effective in prevent-
ng ovarian cancer, may establish a host environment
hat promotes response to cancer treatment (22). These
ata are consistent with emerging evidence from other
ancer studies, including the Women’s Healthy Eating
nd Living Study, a large randomized dietary interven-
ion trial that showed no reduction in breast cancer re-
urrence risk with adoption of a plant-based diet on av-
rage 2.3 years after treatment for early stage invasive
reast cancer. In this study significant protective associ-
tions were shown for “usual” dietary patterns before
andomization that were higher in vegetables and fruit
nd more specifically were associated with higher plasma
arotenoid concentrations. Importantly, “healthful” di-
tary patterns in this study, as well as most, are highly
orrelated with other behaviors such as physical activity,
oderation in alcohol intake, lower rates of tobacco use

23), and lower BMI. These congregate behaviors are
ikely to promote improved immunity, reduced inflamma-
ion, and lower endogenous reactive oxygen species and
ssociated DNA damage in the host that may explain the
bserved protective associations.

EIGHT GAIN A SUBSEQUENT RISK
ody weight was not a specific focus of the Dolecek anal-
sis, but numerous reports in the breast cancer literature
uggest that pre- and post-diagnosis weight gain and
diposity is associated with poorer prognosis, and body
eight is a significant confounder in most dietary studies.
here is limited evidence evaluating the role of weight
hange and ovarian cancer survival (24). A few studies
ave evaluated the role of body weight in relation
o progression-free survival in women diagnosed and
reated for ovarian cancer. In 2006, Pavelka showed me-
ian survival of 80 months among women presenting at
deal body weight vs 62 months among those who met
iagnostic criteria of obesity (BMI �30) (25). Although
he finding of Pavelka and colleagues was clinically rele-
ant, the P value of 0.3 was not statistically significant,
ossibly due to the small sample size (n�216) (25). How-
ver, more recent evidence suggests that when debulking
urgery and adjuvant therapies are equivalent, the
-year survival is not different for obese vs nonobese
omen (26-28). A prospective study by Yang and col-

eagues (29) showed that being overweight in recent years
in relation to ovarian cancer diagnosis) for women with
nternational Federation of Gynecology and Obstetrics
tage I,II disease was associated with greater post-treat-
ent mortality. Evaluation of the relationship between

iet and ovarian cancer survival will require consider-
tion for concomitant effects of body weight because
eight and related factors are likely to influence inter-
retation of the results.

IME TO FILL THE RESEARCH GAPS
ost concerning is the lack of prospective trials among
varian cancer survivors to test the efficacy of lifestyle
nd behavior-based interventions to improve clinical re-
ponse, disease-free survival, or overall mortality. In fact,
o data exist. Given the mounting evidence from a variety
f cancers, it seems prudent to test interventions of this
ature. Ideally, ovarian cancer survivors would be re-
ruited into such a trial using a healthful diet pattern as
stratifying variable. In this way, we could evaluate the

ndependent effects of prediagnosis diet and postdiagno-
is adoption of a healthful diet to determine whether
doption of a healthful diet must occur before diagnosis,
s much of the current evidence suggests, or whether a
arked improvement in eating patterns (possibly com-

ined with physical activity) after diagnosis would suffice
n modifying cancer recurrence and overall mortality. The
ime has come to test these hypotheses and to potentially
mpact the health of thousands of women diagnosed with
varian cancer each year.

TATEMENT OF POTENTIAL CONFLICT OF INTEREST:
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